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BcCCOK>3Ht>IH H2yWO-HCCJTeflOBaTCJlbCKMH HHCTKtyT no KpCfUICHMK) .^^p 

ckB3^chh H 6ypoBbiM paCTBopaM 
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(54) yCTHOftCTBO JUIH PEMOHTA OBCAJIHUX KOJ10HH 




Hx>6pcxcHHC oTHOCHica k ycrpoiicTBaM, np«- 
MCHflCMWM npn ycraHoBKc npoaonbHo-ro4>pH{» 
BaHHBW nnacrwpeH H3 MeraaiUreccxax ipy6 
b o6cajtfiux KOJioKHa* He^TSHux, rax>Bbix M 

BOajOfHX CKB3JWOT C llCJIbW BOCdUHOBJlCKHJI 

rcpMcnrwocTH ctchok kohokh. 

H3BCCIMO yCTpOHCTBO XUIH yCTaHOBKM MCTaJI 

mnccKHx miaciupcH, co:^p*2uuee janojmcHHWH 
jkhakoctmo iwaciHWwii cocyju cnycicaeMWft 
k Mccry noBpcacncim* kojiohhw h* ipocc. Ha 
noBCpxHociH Gannon* cneunajibHWMH 3a*oiMa- 
mm KpemrTCfl MCTajuiHSccKHH ro4>papoBaHHbiH 
cuiacTwpL. BnyTpH D^acnrmoro cocyoa b aotA- 

KOCTb HOMOUCH B3pblBH0H 3apjW C DJldCTpO- 

ncioMaiopoM. PacuiHpcHHC imacTupa b kohoh- 
hc ocymccTBJiacTca npM aapwac aapwa/llKf^? 
Ochobhkim HcnocrarKOM xroro ycTpoMcraa aa- 

/WCTCfl T^jyHHOCTb jKXTK*ceHRa paBHOMCpHoro 
pacuiHpcHHK : rmacTU pa no bccm nnHHC 

Ha«6oncc - 6jik3khm no tcxhhvckoh cyu»»c- : 
th h nociKracMOMy ^lynbrary k npcnnancMO- 
p^ry jiBJineTCH ycTpoHCiao nj\n pcMonra oCcan 
Hbix kojioiih, conep^amcc nonyw unaHry c 
ynopoM, <J>opMHpyiouiyK) ynpyryio ronoBicy, 
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^cecTKHH KOHyonyancoH h yaaHoancHHufi hb^v:/- 
iixTiHre Mewy ynopoM h KOHycoM-nyaHCOHOM ^ * : 
TipopfXJibno rcx}>p«pOBaHHbiH nnacrupb 1 2] , 

HcflpciaiKOM B3B€CTHoro ycrpoftcTBa anna- ^ ; 
crca to, <m> KccncHH KOiiy c- ny ancoH np«JlBa>|; ;r^: 
pKTeflbHoro pacaucpcHKa npononbHo-ro^pMpoBaii-;^, 
Horo luiacTbipa bmdojihch c r^aiaKOH 6oKOBoft Jv ^ 
noBcpxHOCTbw. TaxoH KO«yc npH pacujMpcHHM 
.BnaAMM nnacTwpa coaxuer o6paTMWH ncpcrnO 
Mcrajuia. B pesyjibTaie Ka^crua iu BnaAHu 06- 
paayer abohhw: HCfloacMMW ruiaabipa k kojioh- 

HC. ApyTMM HCAOCtaTKOM yCTpOMCTBa aBJiacTcaj 

BoaMOXHOc» f 3axnHHMBaHMa KOi ^:^y 23 ^ ili ^S^ 

HMlttl MC3iW^MX^AIiaMCTpaMH. .^j^..," J 

Uwwo-^pci^JaBiiacTc^^^ 
Kawcnia pcMOHra r a noBbaiucHHC HwacHoorM^ ? 
cro nyicM ncKmoqcH>w saxnMHHBaHMa ■"PJ^^^ 
MOHTMpycMOfi kojiohhc KOHyca-nya^fU^ " 

Ucjib flocTHracrca^TCM,;«no , B : y < ? r PJ?$£ I Sfi-^, 
ana pcMoinafotoiibix 3 kojiohh^- - coACpacanxcS^p 
nony» urraHry c ynopoM, (JnjpMHpyiomyio yn- 
pyryw roJiOBxy, atccTKaa ■ KOHyc-nyaHCOH h r 
ycTaHOBJicHHWH Ha unanrc Mexjiy ynopoM M^g- 
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nnaLpa, KOHycnyaHco,, n.naweH c npoao,, r-actox KOHyca. ..a KoropOM ?™ 
• ^y^BaKHUHHO. or MMMueroi-ocHOM. ;.mp«!S.-yiipM«cM«e 3thm F^-J^Si =*: 
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coHa^cbeTaBnnex 35-4(T ^l^^^^^W^ pacuinpcHHJi: BnajiKH ^acTbipij5?Vw^roa^ 
* Ha <J)Hr." 1 ii3o6pj*ei!0 ycipoucTBO b rpanc- . | 0 v noBopoxa ; o6pa3ywweH KanasoK, Ha . <33^4U,<: h ,k 
n*Ai««A M nnnn^HMH. oouihh bhr. i Ha d)Hr • 2 - 4 ^n C MaBMH cun ynpyrociH c*axoroj, ^?«Ka? t ^ac : ^M 



' ^Sf^mna: pacnpnMncmw ro^pKpoBaHHoro^nnac >*y cTeiiKaM* o6cajwoft Tpy6w 8 ocyuiccrBJtfiCTCff ^ 



."■i xupa; ' na (})Hr. 6 - Konyc-nyaHcoH,^ paapea. .. . • ynpyroH ^opMifpyjoiueM fojiobkom^ ^vv;.'^J 
• ; h yctpoHCTBO una pcMOHia o6caaHbii ^py6 co- , 15 ^) 3lccn cpHMCHTaJibHO ;ycxaHOBneHO/ : ;^o;r on A^#>^ 
- Aep^cHT : 4>opMMpy»iiiyio ynpyi7»:rpnoBKy^l, >. • noni> eMa oGpaiywiiaeH KaHaBOK\;7 KOHyca-rxyaH-: . ; ,y 
; . W : ^ C CTKHH; KOHyc-nyaHcoH 2. h, nonyio|iinaHry 3. ^,,3 2 3iia«WTcnbH0 BmueT Ha KaqecxBo; paciuw 
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"CnycxacTCfl ycipoHcrBo b cKBajKHHy!: K-.MCciy 
HapyuiCHH* KonomiM na nacocHO-KOMnpeccop- 



pcHiw nnacTbipa H .oceBoe ycnmie npoxo3W*^~ 5: 
hhh KOHyca-nyaHCona. Yron nbAt>CMa .o6pa3yio-: 



HapyujCHHH KonoiniM na }uwuiu-*wr—'t hhh KOHyca-nya«cuM^ — , ^ 

Khix hjih GypnnuibK rpy6ax 4 bmcctc : c. MCiaji- 20 me - MCHCC 35° Ke *aex win nsex iiewwejib- > 

. 'e r. naiiUM '"rHH- nrv.rnflHnm nMaMCTpa nAaCTM- 



jihhcckhm ruiacTwpeM 5, icoxopbm oahhm koh 
iiom onHpaeTCB 11a Konyc-nyaiicoH 2, a ot oce 
Boro ncpeMCUiciiHH BPepx ynepaatBaexcH yno- 

pOM 6. ; ; 

. }KecTKHH KOiiyc-nyaHCOH 2 npencraBJiaeT co- 

: 6oh yccHCHHbiH Koicyc (4>»r. 6). Ha.eoKOBOH BcmwHJ|C yrJia noailCMa oepaayroutcH.Ka. 



2$ 



hoc yBenvweHHe npoxoAHoro jutaMCTpa. nJiacTbi- 
p« t a yron nom>eMa o6paiyioincM Co/iee. 40 
bcact k DiiawenbHOMy yBcnvneHMK) HeoGxonn- 

MbU OCCBWX yCHJIHA AHH npOX03KflCHHH KOHyca- 

nyaHCOHa h yxywueHHio KaMCCTBa pacuinpeHH*. 



paiinycHbie KanaBKH no MHcny «naJiMH;nJiacTbJ 
p* 5. Yron HaicnoHa oGpaiyroiueM KajfaBOK 7, 
cocTaBnawiniiH 9-12°, yBCnHMMBaercn no 35- 
40° y 6onbUJcro ocuoBanjoi Koiiyca. Pan>iyc 
KanasoK ncpcMCHHMH. Y Meiiboicro ocHOBajiun 
(<J)Hr/ 3), KOH(J)HrypauHB KOioporo noBTopneT 



^'MBoificbHy^paBHOH 35^0^nocrtc^(nim^^^^ 

pcHHJi ruiaowpn KOHyCOM-nyaHCOHOM npOXOAHOM 
OH3MCTP yBenMMHBaCTCB no OTHOlUeHHK) k flHa- 

Mcrpy KOHyca na 6-7 mm b 146 h no 8-9 mm 
oocannwx xpy6ax. 3ro no3BonneT cootbctctbch- 
(<tHr. A). KOHcpHry paiuiH Mjjyjwiv f^-v,— ••2iV'..:. H .9^Y MeH ! > f IDnfc nHaMCip ycTpOMCTB ^\y? 
BHyipcMHHM KOHTyj) iui a ct bi p fl , oh pa bc h ft pan>i- ^'^('''^■f' poflon bHO- ixwj) pn po Bajni w x »™^^ h : 
ycy Lakh nnacrbipn, a 3 aTCM yeenH^BaciCH. ^m^noBuan^ Hane^ocib kx paoorb,. n P « 
HanpHMep. Ann .KOHycnyancoHa. n P HMeH„CMO pacumpCHHH nnacrupn rnanKHM KOHycow 

H3 ahh pcMonra 146 mm oocajuiwx koaoh,..- . yrnoM noAbCMa o6pa3yiouiCM d 9-12 f KaK 

paAnyc KanaBOK y MCHbiiierb ocHOBamuiJ^HrJ) . 3to.ii P hhhto b .*poT0nme. "P°^^^ CTp 
cocraBJiHcr 11 mm, b cpcnweM cctchhh V (<t>nr.4) 
16 mm, y 6onbiiiero ocHOBanHH KOHyca ; r 
28 mm (4>Hr. 5) . : ' - 

YcraHOBKa nnacrwpfl b koaokhc o6caAJ«>ix 
Tpy6 ocymecTBJiflcrcfl nyicM npouirMBaHJiB hc- 
pc3 Hero jKCdKoro KOiiyca-nyaHCOHa 7 *■ *op- 
MMpyiomcM ronoBfH 1 (4>Hr. 2). 

B.Haiajic, b 6€3onopHOM A*"*- 3) H iacTf«- 
ho b onopHOM^OJmr. 4 h 5) pcxHMCf pacuiH- 
pcHwr, Koraa Bbicrynu fuiacrbipH 5^Ha^ma»T : 
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cooiBCTCTByei AHaMcrpy KOHyca rryancoHa. 
OopMyna H3o6pcieHHH 

ydpOHCTBO ABB pCMOHTa oScaAHMX KOBOHH 

conepxamcc nonyw urranry c ynopoM, <})opMH- 
pywwyio ynpyryio ronoBicy, jkcctkhm Konyc- 



bok b 9-12° (<}) nr. 6). BnaAKHU nnaabipn 5 
npn 3TOM nnoTiio npHnerawx k KaHanicaM ko- 



i^nyaHcoH h ycraHOBncHHbiH Ha una* re Me^y 
' ^ynopoM h KOHycoM-rryaHcoHOM npoAonbHoro*- 

n h ^ a n m t- 
ynyHiueirHB Ka^eci- 
HaAC^KHOCiM 

nyictA HCKJnoqeHiw aa kbhh HBaHHii * b ' peMOitTH- v'?^''* * 
pyeMOii KonoHHe KOHyca-rryaHCOHa, nocncAHHH 



H^rryai.co.a 2. Kohtskt hx b . HopMa^oM ch, c ^npoAonuibiMH «™»™*™% 
**^^Z™k xoiv^oHycaliryaB^l ^ P^ c ' ^^7^^ 

^ nepeMeHHC » ox MeHbtnero ochobbhhh Konyca : • 

mV paZcy 7 B,:e BpeMB haox no nyre (4>htJ. n P H 3xom BMcrynu rmac™ P * c . 

Salman. ne^r M 6a Mexanna, ^rro h ~ K ^ aBK3MH ^7^7(^1 no 

Vpenoiapanucx oQpJLnc hcao^hmob. 3axe M : yron HaK.iOHa o6pa3y Wl neH xanaaoK y Conbtno 



^ 35-40°. ■ . 

McrOWHKM MH(}K)pMaUMM, 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head. 
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a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corre sponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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